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Jagged edge between Notch and Wnt 
signaling
The Wnt, hedgehog, Notch, and Bmp signaling pathways that 
regulate embryonic skin development are also critical for post-
natal epidermal function. Estrach and colleagues recently used 
murine knockouts to demonstrate that the Wnt and Notch sig-
naling pathways are tightly linked in the epidermis. Cross-talk 
between these two pathways is apparently essential in the adult 
epidermis. Activation of β-catenin, which is a key player in the 
Wnt signaling pathway, induced anagen in follicles, whereas 
activation of Notch did not. On the basis of the findings that 
Jag1 transcription is regulated by β-catenin signaling and that 
Notch is downstream of β-catenin, the authors proposed that 
in the hair follicle pre-cortex, β-catenin/Lef1 activity induces 
jagged 1 expression, which then activates Notch and promotes 
hair follicle differentiation. Thus, these studies underscore 
the importance of signaling cross-talk during adult epidermal 
stem-cell renewal and lineage commitment. (Development 
133:4427–38, 2006)
Sex determination and skin 
development
Since the sex differentiation default pathway results in females 
in humans, XX–male sex reversal is rare and typically involves 
translocations of the testis-determining locus (SRY). Parma and 
colleagues studied a large consanguineous Italian family with 
four XX SRY-negative males who also exhibited palmoplantar 
hyperkeratosis and a predisposition for squamous-cell carci-
noma of the skin as recessive traits. Using microsatellite and 
SNP analysis followed by extensive DNA sequencing, these 
researchers showed that R-spondin1 (RSPO1) was responsible 
for all three of these phenotypes in this family. This report is 
the first to identify a single gene that, upon mutation, results in 
complete female-to-male sex reversal. In addition, these find-
ings show that R-spondins, which are growth factors proposed 
to interact with the important Wnt signaling pathway during 
development, appear to be involved in keratinocyte prolifera-
tion and differentiation. (Nat Genet 38:1304–9, 2006)
Melanin enzyme trafficking
Membrane-bound melanosomes are sites of melanin synthe-
sis and storage. Within these compartments, the small GTPase 
Rab38 helps to regulate pigmentation. Wasmeier and col-
leagues recently inhibited Rab32 by small interfering RNA in 
the Rab38 mutant “chocolate” (cht) mouse strain. The result-
ing elimination of both Rab38 and Rab32 function resulted 
in a severe reduction of melanocyte production. This finding 
indicated that Rab32 is able to functionally compensate for the 
mutated Rab38 protein in melanin biogenesis. These results are 
consistent with the presence of a single homolog in other spe-
cies. Furthermore, Rab38 and Rab32 were implicated as regu-
lators of vesicular trafficking of melanosome proteins. These 
Rab proteins serve an important role in post-Golgi trafficking 
of tyrosinase, which is the key enzyme in melanin synthesis, 
from the perinuclear compartment to the melanosome. (J Cell 
Biol 175:271–81, 2006)
UV damage blocks cells after replication
Upon exposure to UV light, eukaryotic cells use DNA damage 
sensors to induce a G1/S, intra-S, or G2/M cell cycle check-
point. This regulation guarantees the presence of DNA dam-
age repair machinery and sufficient time to repair the common 
pyrimidine dimers induced by UV light. Callegari and Kelly 
developed a time-lapse microscopy system to study UV-irradi-
ated yeast cells through a series of cell divisions. Even at mod-
erate UV doses approximating continuous sunlight exposure, 
the G2/M checkpoint was absent at the stage of exposure; 
however, the cells experienced a significant delay in the subse-
quent division. Surprisingly, these yeast cells carried the lesions 
through mitosis and cell division and only arrested before the 
subsequent division in fission yeast or before the emergence of 
the second bud in budding yeast. In addition, similar experi-
ments in mutant yeast cells indicated that this postreplication 
delay required both DNA replication and the G2/M check-
point kinase (Chk1). Not surprisingly, chromosomal damage 
was evident in mutant yeast after the UV-induced DNA lesions 
were carried through replication. This type of postreplication 
checkpoint may indeed be important in higher eukaryotes as 
well. (Proc Natl Acad Sci USA 103:15877–82, 2006)
Retinoic acid ups immune surveillance
Antigen-presenting dendritic cells (DCs) express CD1d, a 
molecule critical for the activation of invariant natural killer 
T cells (iNKT) cells. Peroxisome proliferator-activated recep-
tor γ (PPARγ) is a lipid-activated transcription factor that affects 
DC activation and function through an indirect and previously 
unknown effect on CD1d. Szatmari and colleagues recently 
demonstrated that PPARγ regulates the key retinoid metabo-
lism enzymes. This finding is noteworthy as retinoids modulate 
the immune response through effects on DC differentiation, 
maturation, and apoptosis. Upregulation of retinoid signal-
ing results in an increase in the production of intracellular all-
trans retinoic acid, which upregulates CD1d via the retinoic 
acid receptor α. Although PPARγ activation does not directly 
enhance the antigen-presenting ability of DCs, the increase 
in CD1d confers an increased ability to activate iNKT cells. 
A better understanding of the molecular mechanism of lipid 
signaling and antigen presentation by DCs may offer a founda-
tion for improved therapies for immune diseases. (J Exp Med 
203:2351–62, 2006)
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